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June 26, 1996

M. Robert W Hargrove, Chief

Envi ronnental | npacts Branch

U.S. Environnmental Protection Agency, Region I
290 Broadway

New York, New York 10007-1866

Dear M. Hargrove:

In response to the U S. Environnental Protection Agency's (EPA) August 9, 1995
request for initiation of formal consultation, received August 14, 1995, the
U.S. Fish and Widlife Service (Service) has reviewed the EPA, Region Il's
proposed action of approving the State of New Jersey's Surface Water Quality
Standards, April 1994 Revision (NJSWQS), prepared by the State pursuant to
Section 303 of the Clean Water Act of 1977 (33 U. S.C. 1251 et seq.). Enclosed
is the Service's biological opinion on the effects of EPA s proposed approva
of the NIJSWQS on the federally listed threatened bald eagle (Haliaeetus

| eucocephal us), endangered peregrine falcon (Falco peregrinus anatun), and
endanger ed dwarf wedgenussel (Al asnm donta heterodon) in accordance with
Section 7 of the Endangered Species Act of 1973, as anended (16 U. S.C 1531 et
seq.) (ESA).

A conplete adm nistrative record of this consultation is on file in the
Service's Ecol ogi cal Services, New Jersey Field Office. If you have any
guestions regarding this biological opinion, please contact Annette Scherer or
Dr. Robert Frakes of my staff.

Si ncerely,

Cifford G Day
Super vi sor

Encl osure



CcC:

NJFO

ARD, R5, Northern Area
ARD, R5, Central Area
R5: Ral ph Abel e

R5, Endangered Speci es:

WO, DEC. Kubi ak

R5, Solicitor's Ofice:

PAFO  Copeyon
NJDEP, ENSP: Nil es

M gnogno

Lepore



Biological Opinion on the Effects of
the U.S. Environmental Protection Agency's
Approval of the State of New Jersey's
Surface Water Quality Standardson the
Bald Eagle, Peregrine Falcon, and Dwarf Wedgemussel

Prepared for:

U.S. Environnental Protection Agency, Region |
New York, New York 10278

Pr epared by:

U.S. Fish and Wldlife Service
New Jersey Field Ofice
Ecol ogi cal Services
Pl easantville, New Jersey 08232

Preparers:

Annette M Scherer (Coordinator)
Robert A. Frakes, Ph.D
Karen S. Sal onon

June 1996



V.

VI,

TABLE OF CONTENTS

| NTRODUCTI ON

CONSULTATI ON HI STORY

Bl OLOG CAL OPI NI ON

DESCRI PTI ON OF PROPOSED ACTI ON

A M XI NG ZONE POLI CY

B. ANTI DEGRADATI ON POLICY . . .

C. SURFACE WATER QUALI TY CRI TERI A
1. DDT and Metabolites . .
2. Pol ychl ori nat ed Bi phenyls .
3. Mercury . o

STATUS OF THE SPECI ES RANGEW DE .

A BALD EAGLE
B. PEREGRI NE FALCON
C. DWARF VEEDGEMUSSEL .

ENVI RONMVENTAL BASELI NE

A BALD EAGLE STATUS I N NEW JERSEY .
B. PERECGRI NE FALCON STATUS | N NEW JERSEY .
C. DWARF VEDGEMUSSEL STATUS | N NEW JERSEY

EFFECTS OF THE ACTI ON .

A M XI NG ZONE POLICY .
B. ANTI DEGRADATI ON POLI CY .
C. SURFACE WATER QUALI TY CRI TERI A
1. Ef fect Level s of DDT, Polychlorinated B|phenyls
and Mercury on Avi an Speci es o .
a. DDT and netabolites . .
b. Pol ychl ori nated bi phenyls .

C. Mercury .

Page

o Ol

~N ~

10
11

12

12

17

20

20

20

20

22

23

23

24
25



VI,

Xl .

Xl

X,

XI'V.

2. Conparison of Effect Levels with Dietary Levels .

a. Bald eagle . .
b. Peregrine falcon .

3. Conparison of Egg Effect Levels with New Jersey
Egg Concentrations . . Coe e

4, Conparison with Great Lakes Initiative Wldlife
Criteria
D. CUMULATI VE EFFECTS OF PROPOSED ACTI ON .
CONCLUSI ON

| NCI DENTAL TAKE STATEMENT .
REASONABLE AND PRUDENT MEASURES .
TERMS AND CONDI TI ONS

CONSERVATI ON  RECOMMENDATI ONS
CLOSI NG STATEMENT .

REFERENCES

A LI TERATURE CI TED .
B. PERSONAL COMMUNI CATI ONS .

27

27
28

29

30

31

32

32

34

34

36

37

38

38
45



TABLE 1.

TABLE 2.

TABLE 3.

TABLE 4.

TABLE 5.

TABLE 6.

TABLE 7.

TABLE 8.

TABLE 9.

APPENDI X A.

LI ST OF TABLES

New Jersey Proposed Surface Water Quality Criteria
for DDT and Metabolites, PCBs, and Mercury in
Fresh and Saltwater (ppq or pg/l) .

New Jersey Bal d Eagle Nesting Productivity 1982-1995

Conpari son of DDE, PCB, and Mercury Concentrations
(ppb) in Plasma and Whol e Bl ood of Nestling Bald Eagles
Col l ected from Vari ous Locations in the United States .

Conpari son of DDD, DDE, PCB, and Mercury
Concentrations (ppm fresh weight basis) in Eggs
of Bald Eagles Collected from Various Locations
in the United States

New Jersey Peregrine Fal con Nesting Productivity
1979-1995 (W Il d Production Only)

Observed Effect Levels of DDT and Metabolites in
Bird Diets

Observed Effect Levels of PCBs in Bird Diets

bserved Effect Levels of Methyl Mercury in
Bird Diets Ce e

Conpari son of Contami nant Concentrations in
New Jersey Bal d Eagl e and Peregrine Fal con Eggs
to Observed Effect Levels in Eggs .

LI ST OF APPENDI CES

Drai nage Basins in New Jersey Supporting
Docunment ed Cccurrences of the Dwarf Wedgenussel
Bal d Eagl e, and Peregrine Falcon A-1

Page

14

16

19

24

25

26

30



[. 1 NTRODUCTI ON

The U.S. Fish and Wldlife Service (Service) has reviewed the U S

Envi ronnental Protection Agency's (EPA), Region Il's proposed action of
approving the State of New Jersey's Surface Water Quality Standards, Apri

1994 Revision (NIJSWQS), prepared by the State pursuant to Section 303 of the
Cl ean Water Act of 1977 (33 U.S.C. 1251 et seq.). Pursuant to forna
consultation, the information that is presented hereafter is the Service's

bi ol ogi cal opinion on the effects of EPA' s proposed approval of the NJSWQS on
the federally listed threatened bald eagle (Haliaeetus |eucocephal us),
endangered peregrine falcon (Falco peregrinus anatun), and endangered dwarf
wedgemussel (Al asm donta heterodon) in accordance with Section 7 of the
Endanger ed Species Act of 1973, as anended (16 U S.C. 1531 et seq.) (ESA). At
i ssue are provisions in the NJSWQS m xi ng zone policy, antidegradation policy,
and the proposed aquatic life and human-health criteria for conpounds with a
hi gh potential for bioaccunulation and food chain transfer to higher trophic

| evels (i.e., polychlorinated biphenyls (PCBs), nmercury, and

di chl or odi phenyl trichl oroethane (DDT) and its derivatives).

The EPA, Region Il did not provide the Service with New Jersey-specific

bi ol ogi cal data or assessnments of biological inpacts regarding the proposed
NISWQS. Therefore, fornulation of this biological opinion was based on
currently avail able scientific and commercial information, including other

bi ol ogi cal opinions conpleted by the Service regarding water quality issues in
other parts of the Nation (referenced within the opinion). A conplete

adm nistrative record of this consultation is on file in the Service's

Ecol ogi cal Services, New Jersey Field Ofice.

I'l. CONSULTATI ON HI STCRY

o) By letter dated Cctober 19, 1994, the EPA, Region Il requested inform
consultation with the Service regardi ng EPA's proposed approval of the
NIJSWQS. The EPA requested the Service's concurrence with the EPA s
determ nati on that the proposed NJSWQS were not |ikely to adversely
affect federally listed threatened and endangered species.

o) On Decenber 2, 1994, the Service issued a letter notifying EPA, Region
Il that the Service had identified concerns regarding potential adverse
effects to federally listed species fromthe proposed NJSW)S criteria
and would be reviewing the criteria in further detail

o) In a January 5, 1995 letter to EPA, Region Il, the Service provided a
list of endangered, threatened, and candi date species occurring within
the action area (State of New Jersey) that may be affected by EPA s
proposed approval of the revised NJSWQS. The Service also identified
areas of concern regarding potential adverse effects to federally listed
species fromthe proposed NJSWQS. Specifically, provisions in the
NISWQS mi xi ng zone policy and antidegradati on policy are not



sufficiently protective to avoid adverse inpacts to federally |isted
species. In addition, the proposed aquatic life and human-health
criteria for conmpounds with a high potential for bioaccurulation and
food chain transfer to higher trophic levels (i.e., PCBs, nercury, and
DDT and its derivatives) do not reflect the | evels necessary to avoid
adverse effects to the federally listed bald eagle and peregrine fal con.

In a March 9, 1995 letter to the Service, EPA Region Il suggested that
a neeting be arranged to discuss issues related to the NJSWQS and
subnmtted a draft agenda.

On March 10, 1995, the Service notified EPA by tel ephone that due to the
conplexity of issues related to the NJSWQS, the Service would prefer to
have EPA, Region Il's witten response to concerns raised in the
Service's January 5, 1995 letter. A response fromEPA, prior to an

i nt eragency neeting, would assist the Service in focusing on unresol ved
i ssues and devel opi ng potential solutions.

On March 22, 1995, the EPA, Region Il notified the Service by tel ephone
that the EPA was considering initiation of formal consultation and
preferred not to respond in witing to the Service's January 5, 1995
letter.

By letter to the EPA, Region IIl, dated April 11, 1995, the Service
suggested a tel econference between the Service and the EPA in lieu of a
nmeeting. Additionally, the letter reiterated the Service's concerns
regardi ng the proposed NJSWQS.

Through a series of tel ephone conversations between the Service and EPA
occurring on May 9, 12, and 16, 1995 to coordi nate schedul es, a
tel econference was schedul ed for May 26, 1995.

On May 23, 1995, the EPA, Region Il notified the Service by tel ephone
that the May 26, 1995 tel econference was cancel |l ed and that EPA woul d
contact the Service at a |later date to reschedule the call

On August 14, 1995, the Service received EPA, Region Il's August 9, 1995
letter reiterating EPA's request for the Service's concurrence with
EPA' s determ nation that the proposed NJSWQS were not likely to
adversely affect federally listed species. The EPA further requested
that, should the Service be unable to concur, formal consultation be
initiated regarding the proposed NJSWS.

On Septenber 11, 1995, the EPA, Region Il inforned the Service by
t el ephone that the EPA wi shed to avoid formal consultation regarding the
proposed NJSWQS. The EPA, Region Il indicated that pursuant to interna

commtnments to the EPA Headquarters in Washington, D.C., the EPA, Region
Il was required to issue a decision regarding either approval or

di sapproval of the NJSWQS by Septenber 29, 1995. Therefore, the EPA

i ntended to di sapprove the NJSWQS should the Service be unable to concur
with EPA' s determ nation of "no adverse affect.”



On Septenber 15, 1995, the Service contacted the EPA, Region, Il by

tel ephone to deterni ne whet her EPA's Septenber 29, 1995 deadline for a
deci si on regardi ng approval or disapproval of the NJSWQS coul d be
extended. The EPA, Region Il was currently unable to extend the

i nternal deadline established with EPA Headquarters in Washi ngton, D.C.
but stated an intention to investigate the possibility of such an

ext ensi on.

By letter dated Septenber 25, 1995, the Service infornmed EPA, Region Il
that given the EPA' s deadline of Septenber 29, 1995 to meke a decision
on the approval or disapproval of the revised NJSWQS, the EPA had not
allowed sufficient time for the formal consultation process to be
conpleted. Therefore, if EPA could not delay or condition its fina
approval or disapproval of the revised NJSWQS until such tinme as fornal
consultation could be conpleted, the Service recomended that the NJSWQS
be approved with nodifications. The nodifications were designed to
mnimze the |ikelihood that EPA, the State of New Jersey, and any
applicant would "take" a listed species, and in so doing, violate
Section 9 of the ESA. However, the Service reiterated that in approving
the revised NJSWQS, the EPA would not be in conpliance with Section 7 of
t he ESA

By letter dated Septenber 29, 1995, the EPA, Region Il notified the
Service of its intention to delay EPA s decision on the approval or
di sapproval of the revised NJSWQS until formal consultation was
concl uded.

In an Cctober 3, 1995 letter to EPA, Region Il, the Service inforned the
EPA that sufficient information to conplete a formal consultation
initiation package, as outlined in the regul ati ons governing interagency
consultations (50 CFR Section 402.14), had not been provided by the EPA
The Service provided the EPA with a list of itens required to conplete
the initiation package. In addition, EPA was provided with naps
depicting the New Jersey drai nages with known occurrences of |isted
species to further define the Service's specific areas of concern.

On Novenber 6, 1995, the Service received the EPA's Novenber 3, 1995
statement that the informati on necessary to conplete the fornal
consultation initiation package was not avail abl e.

By letter to EPA, dated Decenber 6, 1995, the Service acknow edged
recei pt of EPA's Novenber 3, 1995 statenent that information required by
50 CFR Section 402.14 was not available. Although the EPA had not

provi ded the Service with any rel evant data, information, or assessnent
of biological inpacts to federally listed species, to assist the EPA in
proceeding with its decision regardi ng approval or disapproval of the
revised NJSWQS, the Service accepted the Novenber 6, 1995 receipt of
EPA' s statenent regarding the unavailability of the required information
as the initiation date for formal consultation. The Service's letter
provi ded EPA with the date on which the formal consultation period would
end and the date on which the Service would provide its biol ogica
opinion. Additionally, the Service notified the EPA that the mandatory

3



federal furlough period of Novenber 14 through 19, 1995, affecting
conmponents of the Service and EPA involved with this matter, would be
excluded fromthe 90-day consultation period.

During Decenber 1995 and January 1996, attenpts at scheduling a neeting
between the Service and EPA were circunvented by the mandatory shutdown
of federal agencies, including components of the Service and EPA, and
the resulting disruption of work schedules. The furlough of Decenber
16, 1995 through January 7, 1996, and the snow energency of January 8
through 9, 1996, were excluded fromthe 90-day consultation period.

In a January 19, 1996 letter to the Service, the EPA Region Il disputed
the Service's recognition of Novenber 6, 1995 as the initiation date of
formal consultation.

By letter dated January 31, 1996, the Service provided the EPA, Region
Il with a detail ed explanation of how the Service arrived at the
initiation date for formal consultation and again provided EPA with the
date on which the formal consultation period would end and the date on
whi ch the Service would provide its biol ogical opinion.

On February 21, 1996, the Service and the EPA, Region |l discussed (by

t el ephone) the need for neeting during the formal consultation period.
The Service stated a willingness to neet should the EPA, Region Il have
any information relevant to potential inpacts to federally listed
species fromthe revised NJSWQS for the Service to consider. However,
the Service indicated that it was unwilling to neet for the sole purpose
of debating the tine franes established for the fornmal consultation

peri od.

By letter dated April 19, 1996, the Service notified the EPA, Region Il
that due to the conplexity of the issues regarding the NJSWQS, the
Service would require additional time to conplete its biologica
opinion. Additionally, the Service notified EPA, Region Il, that
additional data and information (requested by the Service's Cctober 13,
1995 letter to the EPA, Region Il as necessary to conplete EPA, Region
I1's formal consultation initiation package) was in fact avail abl e and
eventual ly acquired by the Service during the consultation period.
Therefore, the Service required additional tine to assimilate this
informati on into the biological opinion

No neetings between the Service and EPA, Region Il to exchange
i nformati on were held during the course of this consultation



I11. BIOLOG CAL OPI NI ON

It is the Service's biological opinion that approval by the EPA of the 1994
revisions to the NJSWQS is not likely to jeopardize the continued existence of

the bal d eagle, Anerican peregrine falcon, or dwarf wedgenussel. Critica
habi tat has not been designated or proposed for these species; therefore, no
critical habitat will be destroyed or adversely nodified.

I'V. DESCRI PTI ON OF PROPCSED ACTI ON

The EPA proposes to approve the 1994 revisions to the Surface Water Quality
Standards (N.J.A. C. 7:9B), prepared by the State of New Jersey pursuant to
Section 303 of the Clean Water Act of 1977 (33 U. S.C. 1251 et seq.), with the
exception of the State's human-health based PCB criteria. The EPA intends to
di sapprove the proposed PCB criteria; therefore, the Federal Toxics Rule
human-health criterion will remain in effect for PCBs in New Jersey. The
provisions in the NIJSWQS mi xi ng zone policy (N.J.A C 7:9B-1.5 (c)4),

anti degradation policy (N.J.A C. 7:9B-1.5(d)), and the proposed aquatic life
and human-health criteria (N.J.A C. 7:9B-1.14(c)) for conpounds with a high
potential for bioaccunul ation and food chain transfer to higher trophic |evels
are described below. Drainage basins in New Jersey supporting docunented
occurrences of the bald eagle, peregrine falcon, and dwarf wedgenussel are
provided in Appendix A Prior to this formal consultation, consultation
pursuant to Section 7 of the ESA has never been conducted regardi ng EPA's
approval or disapproval of these or any previously proposed revisions to the
NJSWQS. Further, consultation pursuant to the ESA was not conducted with the
Service for EPA' s del egation of the National Pollution Discharge Elimnation
System permitting programto the State of New Jersey and approval of the New
Jersey Pol lutant Discharge Elimnation System (NJPDES) permitting systemin
1981. As discussions continue anong the Service, the EPA, and the State of
New Jersey, it is expected that future consultations will be undertaken to
anal yze the various other aspects of the NJSWQS and the potential for adverse
i npacts to federally |isted species.

A M XI NG ZONE POLI CY

M xi ng zones are |localized areas of surface waters receiving wastewaster
effluent where water quality standards are not enforced, but where acutely
toxic conditions are prevented. The NJSWQS m xi ng zone policy states the
followi ng: "Water quality within a m xing zone may be allowed to fall bel ow
applicable water quality criteria provided the existing and desi gnated uses
out side the m xing zone are not adversely inpacted’ and " m xi ng zones

shall be limted to that which will not interfere with biological conmunities
or popul ations of important species to a degree which is damaging to the
ecosystem or which dimnishes other beneficial uses disproportionately."” The

New Jersey Departnent of Environmental Protection designates mniXxing zones on a
case- by-case basis, taking into consideration the extent and nature of the
receiving waters.



B. ANTI DEGRADATI ON POLI CY

Each State nust devel op, adopt, and retain a statew de antidegradation policy,
and identify the nmethods for inplenenting such a policy. The State

anti degradation policy and inplenentation procedures nust be consistent with
the EPA's Water Quality Standards Regul ati ons (Regul ations) (40 CFR 131). As
stated in the Regulations (40 CFR Part 131.3), "existing uses" are defined as
those uses actually attained in the water body on or after Novenber 28, 1975,
whet her or not such uses are included in the water quality standards. The
Regul ations (40 CFR Part 131.12 (a)(1)) further state that "existing instream
wat er uses and the |evel of water quality necessary to protect the existing
uses shall be nmintained and protected." The NJSWQS anti degradation policy is
consistent with EPA's Regulations in stating: " exi sting uses shall be

mai nt ai ned and protected"; however, the State's antidegradation policy does
not clearly indicate that federally |isted species are recognized within the
NJSWQS as an existing use that must be considered.

New Jersey's antidegradation policy incorporates a three-tiered approach, as
advocated by the EPA, with an additional category to include waters within the
Pi nel ands Area, as established in the Pinelands Protection Act (N.J.S. A

13: 18A-1 et seq.).

Nondegradati on Waters are those waters set aside for posterity
because of their clarity, color, scenic setting, other
characteristic of aesthetic value, unique ecol ogical significance,
exceptional recreational significance, or exceptional water supply
signi ficance. Man-made wastewater di scharges are prohibited in
Nondegr adati on Waters.

Pi nel ands Waters are those waters within the boundaries of the

Pi nel ands Area. Pinelands Waters are provided protection from any
activity which mght cause changes, other than toward natura

water quality, in the existing surface water quality
characteristics.

Category One Waters are those waters protected from any nmeasurabl e
changes to the existing water quality. Were water quality
characteristics are generally worse than the water quality
criteria, except as due to natural conditions, Category One Waters
are provided protection so as to inprove waters to nmaintain or
provi de for the designated uses where this can be acconplished

Wi t hout adverse inpacts on organi snms, communities or ecosystens of
concern.

Category Two Waters are those waters where water quality
characteristics that are generally better than, or equal to, the
water quality standards are nmintained to protect existing and /
or designated uses. Water quality characteristics that are
generally worse than the water quality criteria are inproved to
nmeet the water quality criteria.



C. SURFACE WATER QUALI TY CRI TERI A

Nurmeric surface water quality criteria (SWQC) for toxic substances represent
t he maxi mum al | owabl e concentration of the substance in surface water that
will protect designated uses at or above the specified design flows. These
criteria may be used to devel op chemi cal -specific effluent Iimtations for a
poi nt source discharger in response to an application for a NJPDES permt.
New Jersey's proposed SWQC for toxic substances (N.J.A C. 7:9B-1.14(c)13) were
devel oped for the protection of aquatic |ife and hunman health, but do not
consi der upper-trophic-level wildlife species such as the bald eagle and
peregrine falcon. New Jersey's proposed criteria for three highly

bi oaccunul ati ve substances (Table 1) are the focus of concern in this

bi ol ogi cal opi ni on.

1. DDT and Metabolites

DDT (1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane) is found in the
environnent with two netabolites, DDE (1, 1-dichloro-2, 2-bis(p-

chl orophenyl ) et hyl ene), and DDD (1, 1-di chl oro- 2, 2-bi s(p-

chl orophenyl ) et hane). Like many other chlorinated organic conpounds,
DDT and its netabolites are persistent in the environnent, accunulate in
bi ol ogi cal tissues, and biomagnify in the food chain. The nost
stringent of New Jersey's proposed SWQC for these conpounds are 588
parts per quadrillion (ppqgq) for DDT and DDE and 832 ppq for DDD

2. Pol ychl ori nat ed Bi phenyls

The pol ychl ori nated bi phenyls (PCBs) are a group of 209 hal ogenat ed
hydrocarbons that elicit a variety of toxicological effects depending on
the PCB m xture and the receptor species. Death, reproductive failure,

i mmunosuppression, |iver damage, and wasting syndrone have been
attributed to PCB exposure in wildlife. Like DDT and its netabolites,
PCBs are highly persistent in the environnent, easily accunul ated from
the diet, and biomagnify in the food chain. The nobst stringent of the
proposed SWQC for PCBs is 244 ppq for the protection of human health.
However, it is the Service's understanding that EPA intends to

di sapprove this proposed criterion for technical reasons; therefore, the
Federal Toxics Rule human health criterion of 44 ppg will renmain in
effect for PCBs in New Jersey.

3. Mer cury

The toxicity of nmercury to wildlife has been well established in the

| aboratory, although it has not yet been docunented as a mmjor cause for
unsuccessful reproduction in field studies of wild piscivorous birds.
Mercury occurs in several fornms in the environnment, of which the nopst
toxic is methyl nmercury. Methyl nercury is also the predom nant formin
aquatic systens. Like DDT and PCBs, nmethyl mercury has a high potentia
to biomagnify in the food chain. New Jersey's proposed SWQC for nercury
is 144,000 ppq based on "total recoverable mercury," which includes both
organic and inorganic fornms of the netal.



A sunmary of the proposed New Jersey SWQC for

bi ol ogi cal

Table 1.

opinion is presented in Table 1.

chenm cals of concern in this

PCBs, and Mercury in Fresh and Saltwater (ppq or pg/l).

New Jersey Proposed Surface Water Quality Criteriafor DDT and Metabolites,

A BALD EAGLE

The dark brown body with white head and tail
recogni zed as our

is well

V.

STATUS OF THE SPECI ES RANGEW DE

Freshwater Criteria Saltwater Criteria
Toxic Substance ] ]
Aquatic Human Aquatic Human
Health Health
Acute Chronic Acute Chronic
DDD - - 832 - - 837
DDE -- -- 588 -- -- 591
DDT 1,100,000 1,000 588 130,000 1,000 591
PCBs -- 14,000 244 -- 30,000 247
Mercury -- - 144,000 -- - 146,000

of the bald eagle (Haliaeetus

Thi s

| eucocephal us) Nation's wild living synbol.
| arge, powerful raptor of aquatic ecosystens is the only sea eagle regularly
occurring on the North Anerican continent. The species ranges from central
Al aska and Canada to northern Mexico and is found primarily al ong estuaries,
| arge | akes, reservoirs, mjor rivers, and seacoasts (U.S. Fish and Wldlife
Service, 1995a). In winter, eagles prefer coastal and inland waterbodies
where ice-free waters allow access to fish (DeGraaf and Rudis, 1986; DeG aaf
et al., 1991)

Bal d eagl es reach sexual maturity at 4 to 6 years of age,
consi derably ol der before breeding for the first tine.
use the sanme breeding area, and often the sane nest,
Wldlife Service, 1983). Nesting eagles prefer
di sturbance, near | arge bodi es of water
and with large trees for nesting,
1986; DeGraaf et al., 1991).

but some may be
Adult eagles tend to
each year (U.S. Fish and
habitats with little human
cont ai ni ng abundant food resources,
perching and roosting (DeGraaf and Rudis,
Eagl es feed al nost exclusively on |ive and dead
fish when fish are abundant (U.S. Fish and Wldlife Service, 1990). In

wi nter, when fish nunbers are low, eagles will also feed on wildlife that can
be caught easily or scavenged, such as waterfow and other birds, small and
medi um si zed mammmeal s, and carrion (Steenhof, 1978).



Shortly after World War |11, the use of DDT and other organochl orine conpounds
became wi despread. Spraying of DDT was extensive al ong coastal and other
wet | and areas to control nosquitoes. Later, DDT was wi dely used as a genera
agricultural and forest insecticide. As DDT accunulated in individual bald
eagles fromingestion of contanmi nated prey itens, the species' reproduction
was adversely affected and eagle nunbers plumeted. |In the late 1960s and
early 1970s, it was determ ned that dichlorodi phenyl di chl oroet hyl ene (DDE),
the principal breakdown product of DDT, accurulated in the fat tissues of
adult fermal e bald eagles and inpaired cal ci um deposition during eggshel
formation, resulting in thin-shelled eggs that were susceptible to breakage
during incubation. Reproductive inpairnent in bald eagles, resulting from egg
shell thinning and hatching failure, was w despread (U.S. Fish and Wldlife
Service, 1995a). Oher factors contributing to the decline of bald eagle
nunbers i ncluded human di sturbance, habitat |oss, direct shooting, trap

i njuries, poisoning, disease, and electrocution (U S. Fish and Wldlife
Service, 1983).

In 1978, the Service listed the bald eagle as endangered throughout the | ower
48 States, except in Mchigan, M nnesota, Wsconsin, Wshington, and Oregon
where the species was designated as threatened (U. S. Fish and Wldlife
Service, 1978). In establishing a recovery programfor the bald eagle, the
Service divided the lower 48 States into five geographical recovery regions as
follows: Northern States, Chesapeake Bay, Southeastern States, Southwestern
States, and Pacific (U S. Fish and Wldlife Service, 1995a).

Wth the banning of DDT and ot her persistent organochl orines, increased
habitat protection, stringent |aw enforcenent, and other recovery efforts, the
bal d eagl e popul ation has increased in nunber and expanded in range in the

contiguous 48 states. |In 1963, only 417 active nests were reported in the

| ower 48 states, with an average of 0.59 young produced per active nest. In
1994, 4,452 breeding areas were occupied, with an estimated average young per
occupied territory of 1.17. In 1995, the bald eagle was downlisted from

endangered to threatened in all of the lower 48 states (U S. Fish and Wldlife
Service, 1995a).

Service policy provides for the preparation of biological opinions on certain
speci es, such as the bald eagle, within specific recovery regions, rather than
t hroughout the species entire range. New Jersey is within the Northern States
and Chesapeake Bay geographic bald eagle recovery regions. Therefore, for the
pur poses of this biological opinion, the effects of the proposed action on the
Northern States and Chesapeake Bay recovery region bald eagle popul ati ons were
evaluated. In 1994, there were 1,772 known occupi ed bal d eagl e nesting
territories within the 21-state Northern States recovery region. Productivity
in the Northern States recovery region in 1994, based on 1,473 territories,
was estimated at 1.26 young per occupied territory. |In the Chesapeake Bay
recovery region, 356 occupied territories and a productivity of 1.1 young per
occupied territory were reported in 1994 (U.S. Fish and Wldlife Service,
1995a).



B. PEREGRI NE FALCON

The American peregrine falcon (Falco peregrinus anatum historically occurred

t hroughout much of North America. |In the early 1940s, the eastern United
St ates peregrine fal con popul ation was roughly estinated at 350 pairs.
Foll owi ng World War |1, peregrine falcon popul ations declined precipitously in

North Anerica (U S. Fish and WIldlife Service, 1987). Based on a survey
conducted in 1975, the original eastern population of the American peregrine

falcon was deternined to be extirpated (Fyfe et al., 1976). Research
i mplicated the use of organochlorine pesticides, particularly DDT, as the
primry cause of this decline (Ri sebrough and Peakal |, 1988). O her |ess
significant factors included shooting, natural predation, illegal egg

col l ection, disease, human disturbance at nesting sites, and | oss of habitat
to human encroachnent (U.S. Fish and Wldlife Service, 1987).

Due to popul ati on declines of the American peregrine falcon, the Service
listed the subspecies in 1970 as endangered under the Endangered Species
Conservation Act of 1969 (Public Law 91-135, 85 Stat. 275). The subspecies
was | ater included as an endangered species on the United States |ist of
endangered and threatened species on Cctober 13, 1970 (35 Federal Register
16047) and subsequently was listed in 1973 as endangered under the ESA. Five
recovery regions were established for the Anmerican peregrine falcon: Al aska,
Canada, Pacific Coast, Rocky Mouuntain / Southwest United States, and Eastern
United States. The Eastern United States peregrine falcon recovery region is
further subdivided into five recovery units: Md-Atlantic Coast, Northern New
York and New Engl and, Sout hern Appal achi ans, Great Lakes, and Southern New
Engl and / Central Appal achians. New Jersey is included in the Md-Atlantic
Coast recovery unit (U S. Fish and Wldlife Service, 1995b). In 1995, the
Servi ce published an advance notice of intent to prepare a proposal to delist
the peregrine falcon (U.S. Fish and Wldlife Service, 1995b). However, the
peregrine falcon has not yet been officially proposed for delisting. A fina
decision is pending while the Service reviews the scientific information
received in response to the advance notice.

Foll owi ng the ban on use of DDT and other organochl orine pesticides in the
early 1970s (U.S. Fish and Wldlife Service, 1995b), reintroduction prograns
were initiated that successfully re-established breedi ng popul ati ons of the
peregrine falcon in the eastern United States. As a result of captive
breedi ng prograns, approximtely 1,250 peregrines have been reintroduced into
the eastern United States (The Peregrine Fund, 1996). By 1994, an estinmated
145 pairs had established nesting territories and rai sed 248 young in the five
recovery units within the Eastern United States recovery region. Although the
rate of recovery varies sonmewhat anong the four remaining recovery regions,
positive trends in all areas suggest that peregrine falcon popul ations are
recovering (U S. Fish and Wldlife Service, 1995b).

Peregrine falcons generally reach sexual maturity at 3 years of age. Usually,
the male arrives at a nesting site and begins a series of acrobatic displays
to attract a mate (U. S. Fish and Wldlife Service, 1987). Peregrines
typically scrape shallow hollows for nests in gravel or debris on a | edge or
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bluff, in an area with a clear view of the surroundi ngs (DeGaaf and Rudis,
1986). Reintroduced peregrines are also known to nest on tall buildings,

bri dges, and other nman-nmade structures. Peregrines tend to return to the sane
nest each year and vigorously defend individual nesting territories. An
average clutch of four eggs is laid in late March or April (U S. Fish and
Wldlife Service, 1987).

Peregrine falcons generally prefer open areas such as coastal marshes, high
nount ai ns, and open forested regions with rocky | edges overl ooking rivers,

| akes, or other water, near an abundance of prey itens (DeGraaf et al., 1991).
In the northeast, some peregrine falcons have adapted to a nore urban

envi ronnent, nesting and roosting on tall buildings or artificial nest
structures. |In the eastern United States, peregrines winter primarily al ong
the Atlantic Coast on barrier beaches or in cities (DeGraaf and Rudis, 1986).
Peregri nes generally prey on common passerine birds, gulls, terns, shorebirds,
wadi ng birds, and waterfow (U.S. Fish and Wldlife Service, 1987; Ehrlich et
al., 1988).

C. DWARF WVEDGEMUSSEL

Hi storically, the dwarf wedgenussel (Al asm donta heterodon) occurred within 70
Atlantic Slope river systems in 11 states and one Canadi an provi nce, ranging
fromthe Petitcodiac River Systemin New Brunsw ck, Canada to the Neuse River
in North Carolina. Presently, the species is known fromonly 34 localities in
8 drai nages (von Cettingen, pers. comm, 1996). The dwarf wedgenussel was
listed as an endangered species pursuant to the ESA in 1990 (55 Federa

Reqgi ster 9447) (U S. Fish and Wldlife Service, 1993).

Small in size, dwarf wedgenussel shells rarely exceed 1.5 inches in |ength.
The dwarf wedgenussel occurs on nuddy sand, sand, and gravel bottons in creeks
and rivers of various sizes. The species requires areas with slow to noderate
currents, good water quality, and little silt deposition. The species recent
dramatic decline, as well as the small size and extent of npbst of the
remai ni ng popul ations, indicate that individual populations remain highly

vul nerable to extirpation (U.S. Fish and Wldlife Service, 1993). Freshwater
mussel s, including the dwarf wedgenussel, are sensitive to potassium zinc,
copper, cadm um and other elenments associated with industrial pollution
(Havlik and Marking, 1987). Industrial, agricultural, and domestic pollution
are largely responsible for the di sappearance of the dwarf wedgenussel from
much of the species' historic range (U S. Fish and Wldlife Service, 1993).

Li ke other freshwater nussels, dwarf wedgemussel eggs are fertilized in the
femal e as sperm passes over the gills. The dwarf wedgemussel is a long-term
brooder with fertilization typically occurring in md-sumer and fall and

rel ease of glochidia (larvae) occurring the follow ng spring and sunmer. Upon
release into the water colum, the glochidia attach to a fish host to encyst
and net anor phose, later dropping to the streanbed as juvenile nussels (U S.
Fish and Wldlife Service, 1993). Laboratory studies by M chael son and Neves
(1992) have shown the tessel ated darter (Etheostoma ol nstedi), Johnny darter
(E. nigrum, and mottled sculpin (Cottus bairdi) to be glochidial host fish
for the dwarf wedgenussel.
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VI.  ENVI RONMENTAL BASELI NE

A BALD EAGLE STATUS | N NEW JERSEY

Hi storically, 22 pairs of bald eagles were known to nest in New Jersey prior
to 1960. As in other parts of the Nation, the New Jersey bald eagle

popul ati on suffered serious declines attributed to the wi despread use of DDT
and ot her organochl orine pesticides, dwindling to just a single nest by 1968.
From 1977 to 1982, New Jersey's single nesting pair failed to produce young.

Through the efforts of the New Jersey Division of Fish, Gane and Wl dlife,
Endangered and Nongane Species Program (ENSP) and the Service's Patuxent

Wl dlife Research Center in Laurel, Maryland, a successful program of
fostering captive-bred eaglets was initiated in 1982. 1In 1983, the ENSP
augnmented the fostering program by | aunchi ng a hacking program t hat
successfully rel eased eaglets taken fromnests in Nova Scotia and Mnitoba,
Canada (Niles et al., 1991). 1In 1988 those managenent efforts started to show
results as New Jersey's nesting bald eagle population slowy began to increase
(Table 2) (Niles et al., 1991; MIlar, pers. comm, 1995, Clark, pers. comm,
1995; d ark, pers. comm, 1996).

Table 2New Jersey Bald Eagle Nesting Productivity 1982-1995.

Y ear Number of Occupied Y oung Produced per
Nesting Territories Occupied Territor
1982 1 0.00
1983 1 0.00
1984 1 0.00
1985 1 2.00
1986 1 2.00
1987 1 2.00
1988 2 1.00
1989 4 0.25
1990 5 1.00
1991 5 1.40
1992 6 0.50
1993 6 1.00
1994 10 1.20
1995 11 1.82
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New Jersey contains inportant wi nter roosting and feeding areas for the bald
eagl e such as the Del aware Water Gap National Recreation Area and the Del aware
Ri ver shoreline and tributaries in southern New Jersey. Due to human
encroachnment, few areas remain where habitat and food supplies are adequate to
mai ntain wi ntering concentrations of bald eagles, free from human di st urbance
(St eenhof, 1978). Proper managenent of known wintering sites is essential for
preserving and enhanci ng bald eagle populations. Proximty to a food source
is one of the nobst inportant factors influencing winter roost site selection
by bal d eagl es (Steenhof, 1978; Chester et al., 1990). Each January, a

nati onwi de m dwi nter bald eagle survey is conducted to nonitor bald eagle
popul ations. |In New Jersey, bald eagle observations during the m dw nter
eagl e survey have risen fromonly six bald eagles observed in 1978 to a record
total of 113 bald eagles observed in 1996 (Stiles et al., 1995; Cark, pers.
conm, 1996).

In New Jersey, bald eagle pairs and nesting success are increasing overall
however, productivity in some individual pairs appears to be inpaired (New
Jersey Department of Environmental Protection, 1995). Studies conducted by
the Service and others (as cited bel ow) have documented that organochl orine
contami nants and mercury are present in native fish and wildlife species from
several areas in New Jersey and the Del aware Bay. As in the past,

contami nants in southern New Jersey fauna may still play a role in reduced
productivity of individual nesting pairs of bald eagles, peregrine falcons,
and other birds of prey. Evidence that these effects may still be occurring

in New Jersey raptors conmes from reproductive studies in ospreys. Steidl et
al. (1991a) found that eggs of ospreys nesting along the Del aware Bay have
significantly higher levels of PCBs and DDT-rel ated contam nants than eggs
found al ong the New Jersey Atlantic Coast. These contaninants were suggested
to contribute to the decreased productivity observed in the Del aware Bay
nesting ospreys, as a higher frequency of unhatched eggs and thinner eggshells
were evident in this |localized population (Steidl et al., 1991b).

Al though limted, data available for the bald eagle indicate that the subject
contaminants are present in bald eagles in New Jersey and the surroundi ng area
(U.S. Fish and Wildlife Service, 1995c). There is little information

avail abl e on the effects of these contam nants on the bald eagle in New Jersey
or neighboring States; however, one may expect simlar adverse inpacts to bald
eagl e productivity as were observed in the osprey. The suspected cause-and-
effect relationship between contam nants and reproductive success may be even
nore evident in the bald eagle since this species consunes |arger prey and a
greater quantity of prey than the osprey, and resides all year in the Del aware
Bay region.

The Service, in cooperation with the New Jersey Division of Fish, Gane and
Wldlife, has recently conpleted a study of contaminant levels in bald eagle
nestlings fromall active nests in the Delaware Bay area (U. S. Fish and
Wldlife Service, 1995c). The results of this study are summarized in Table 3
and conpared with simlar study results fromother parts of the country. It
shoul d be noted that contam nant | evels were reported as whol e bl ood
concentrations for eagles in Maine, the Colunbia River estuary, and the

Kl amat h Basin of Oregon and California. For the purpose of conparison to New
Jersey and Great Lakes data, which are based on plasma concentrations, whole
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Table 3. Comparison of DDE, PCB, and Mercury Concentrations (ppb) in Plasma and
Whole Blood of Nestling Bald Eagles Collected from Various L ocationsin the
United States.
Mean Concentration (Range) Reference
L ocation
DDE! PCBs! Mercury?
Delaware Bay 32 120 2333 U.S. Fish and Wildlife Service, 1995¢
(18-64) (ND-280) (141-433)
Great Lakes, shoreling 61 183 -
(13-306) (33-520) Bowerman et al., 1994
Great Lakes, 20 24 --
interior (2-193) (5-200)
ColumbiaRiver estuar 1004 80* 470 Anthony et al., 1993
(20-480) (ND-260) (190-1,400)
Maine (1991) 60* 180* 148
State-wide (ND-4,400) (ND-5,520) (16-1,050) U.S. Fish and Wildlife Service, 1994a
Maine (1992) 162* 368* 178
State-wide (ND-2,600) (ND-24,200) (70-257)
Maine (1992) - - 553
Lake sites
Maine (1992) - - 253
River sites
Maine (1992) - - 94
Estuarine sites
Oregon -- (ND-580)* -- Wiemeyer et al., 1989
Klamath Basin 60* 28* 2.2 Frenzel and Anthony, 1989
[SUBADULTS]

Concentration in plasma.

1

2 Concentration in whole blood.
8 Concentration in packed cells.
4 Plasma concentration cal culated from whole blood by multiplying by 2.

14



bl ood concentrati ons were converted to plasma concentrations by multiplying
whol e blood levels by a factor of two (U.S. Fish and Wldlife Service, 1994a).
These estimted plasna concentrations of contam nants in bald eagle nestlings
are presented in Table 3.

Pl asma sanpl es collected from 12 bald eaglets in the Del aware Bay area have
been anal yzed for DDT and its netabolites. The geonetric nmean concentrations
of DDE and DDD in these sanples were 32 ppb (range 18 - 64 ppb) and 11 ppb
(range <10 - 34 ppb), respectively (U.S. Fish and Wldlife Service, 1995c).

Al t hough the DDE pl asma concentrations detected in the Del aware Bay nestlings
are simlar to those reported for the inland Great Lakes region, they are
generally lower than those reported for Maine, the Geat Lakes shoreline, and
the Col unbia River estuary nestlings (Table 3).

PCBs were al so detected in blood of bald eagle nestlings in the Del aware Bay
region. Total PCB concentrations in plasma from Del aware Bay eagl ets ranged
from<50 - 280 ppb, with a geonmetric nean of 120 ppb (U S. Fish and Wldlife
Service, 1995c). Although the levels of PCBs in bald eaglet plasma fromthe
Del aware Bay are not as high as those reported fromthe Great Lakes shoreline
ecosystem or Maine, they are markedly higher than the interior Geat Lakes
ecosystem and al so generally higher than those reported from Oregon and
California, including the Colunbia River estuary (Table 3).

Mercury levels in New Jersey bald eagle nestlings were sinmlar to those
measured in Maine nestlings. The geonetric nean concentration of mercury in
packed red blood cells fromeaglets in the Delaware Bay area (primarily in New
Jersey) was 233 ppb (U. S. Fish and Wldlife Service, 1995c). Whole bl ood
mercury levels in Maine nestlings were 148 ppb in 1991 and 178 ppb in 1992
(U.S. Fish and Wldlife Service, 1994a). Levels varied significantly
according to habitat. For exanple, nmercury in whole blood fromnestlings from
| ake sites had the highest concentrations, while river sites were |ower, and
estuarine sites were the | owest (Table 3).

In addition to the nestling blood sanples di scussed above, a single addled
bal d eagl e egg was recovered in New Jersey in 1993. A high concentration of
DDD (2.65 ppm fresh weight) was detected in this egg (U S. Fish and Wldlife
Service, 1995c). By conparison, addled bald eagle eggs collected in Maine in
1991 and in Arizona from 1977 to 1985 contai ned nuch | ower DDD concentrations
(Table 4). Fresh bald eagle eggs collected fromthe Col unbia River estuary
and non-vi abl e eggs collected in Del aware and Maryl and contained only slightly
| oner DDD concentrations conpared to the New Jersey egg. However, the

Del aware and Maryl and eggs were collected from 1973 to 1979. Weneyer et al
(1984) suggested that a decline in DDT and netabolites occurred in the
Chesapeake Bay eagle eggs during the period from 1969 to 1979. Additiona
declines in eagle egg DDD | evels were noted from 1980 to 1984 (W eneyer et

al ., 1993), which nmakes the high concentration detected in the 1993 New Jersey
egg difficult to interpret.
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Table4. Comparison of DDD, DDE, PCB, and Mercury Concentrations (ppm, fresh
weight basis) in Eggs of Bald Eagles Collected from Various L ocationsin the
United States.
Mean Egg Concentration, ppm (Range)
L ocation Reference
DDE DDD PCBs Mercury

New Jersey 13.9 2.65 28.1 .075 U.S. Fish and Wildlife Servicg| 1995c
Maine (1991) 4.4 0.06 16.5 0.42 U.S. Fish and Wildlife Servicg] 1994a

(1.0-11) (0.03-0.1) (2.7-66) (0.22-1.3)
Alaska 0.5 -- 1.3 --
Great Lakes, 3interior pregb.7, 1.8, - 5.0,6.2,9.0 -

2.2 Bowerman et al., 1994

Lake Superior 3.2 - 8.5 -
LakeErie 2.8 -- 20.0 --
Lake Michigan 17 - 38 -
Lake Huron 16 - 73 --
Louisiana (1993) 1.3 ND* 4.5 0.34 U.S. Fish and Wildlife Servicd| 1994b
Arizona 33 0.08 11 0.14 Grubb et al., 1990

(1.1-9.1) (0.05-0.14) (0.3-8.5) (0.06-0.29
ColumbiaRiver estuar] 9.7 14 12.7 0.2 Anthony et al., 1993

(4.0-20) (0.3-2.6) (4.8-27) (0.13-0.36)
Maryland (1978) 9.7 0.96 27 -- Wiemeyer et al., 1984

(0.56-1.6)
Delaware (1978) 28 3.1 29 0.19 Wiemeyer et al., 1984
(2.7-3.7)

IND - Not detected
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The concentration of DDE (nearly 14 ppmfresh weight) detected in the New
Jersey bald eagle egg is on the high end of the range of those reported for
nost areas of the country (U.S. Fish and Wldlife Service, 1995c). Seven

addl ed eagle eggs collected in Maine in 1991 contai ned DDE concentrations
ranging from1.0 to 10.9 ppm (U. S. Fish and WIldlife Service, 1994a). The New
Jersey DDE concentration al so exceeded | evels reported for Al aska, Louisiana,
Arizona, three Great Lakes interior breeding areas, and the Lake Superior and
Lake Erie breeding areas, but was exceeded by the Lake M chigan and Lake Huron
breedi ng areas geonetric neans (Table 4). The New Jersey DDE | evel was
simlar to levels found in fresh eggs recovered fromnests in the Col unbia

Ri ver estuary and addl ed eggs from Del aware and Maryl and from 1973 to 1979.

Si nce decreasing trends in DDE concentrations in bald eagle eggs have been
observed t hrough 1984 (Weneyer et al., 1993), the |level detected in the New
Jersey egg appears somewhat el evated for this geographic area (Table 4).

The total PCB concentration of over 28 ppm fresh weight in the New Jersey
eagl e egg recovered in 1993 (U.S. Fish and Wldlife Service, 1995c) represents
an elevated | evel of PCBs when conpared to study results from outside the

Del aware Bay area. Total PCB concentrations in addl ed eggs were sunmarized in
Bowerman et al. (1994) for a variety of Great Lakes breeding areas and Al aska.
The New Jersey total PCB concentration exceeded the geonetric nean reported
for Alaska, three Great Lakes interior breeding areas, the Lake Superior and
Lake Erie breeding areas, and was exceeded only by the Lake M chigan and Lake
Hur on breedi ng area geonetric neans (Bowernman et al., 1994). Addled bald
eagl e eggs from coastal Louisiana and Arizona contained PCB | evels well bel ow
those in the New Jersey egg anal yzed (Table 4). Bald eagle eggs recovered
fromnests in the Colunbia River estuary, Mine, Delaware, and Maryl and
cont ai ned conparable levels to the New Jersey egg (Table 4). Unlike declining
DDT | evels, egg PCB concentrations in the Chesapeake Bay area appeared fairly
stabl e during the years studied (Weneyer et al., 1984).

Enbryot oxi ¢ contam nants such as PCBs have been suggested to adversely affect
productivity in other raptors such as osprey (Steidl et al., 1991a and 1991b)
and peregrine falcon (Steidl et al., 1991c) in the Del aware Bay area.

Al t hough the egg and plasma PCB concentrations in New Jersey bald eagles were
not remarkable in terns of the relatively stable PCB concentrations found in
ot her areas, the degree of decreased productivity resulting from PCBs and

ot her contam nants remai ns unknown (U.S. Fish and Wldlife Service, 1995c).
The mercury concentration in one addl ed egg collected in New Jersey was | ower
than that reported for other areas of the United States (Table 4).

B. PEREGRI NE FALCON STATUS | N NEW JERSEY

By the md 1960's, contam nants, primarily DDT, had depl eted the breeding
stock of peregrine falcons in New Jersey (U S. Fish and Wldlife Service,
1991a; Steidl et al., 1991c). |In 1975, recovery efforts began, which included
a hacking programto rel ease captively-bred, contam nant-free peregrine

fal cons throughout the State (U . S. Fish and Wldlife Service, 1991a; Steidl et
al., 1991c). The first known nesting attenpt of captively-reared, introduced
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peregrine falcons occurred in New Jersey in 1979, nearly 15 years after the
last wild peregrines attenpted to breed in northeastern North Anerica (Steid
et al., 1991c). Since that tine, nanagenent and nonitoring of New Jersey's
re-established peregrine fal con popul ati on has been conducted by the New
Jersey ENSP. Peregrine falcon nesting success in New Jersey is sunmarized in
Table 5 (Clark, 1992; Cark, 1993; Amaral, pers. comm, 1995; C ark, pers.
comm, 1996). Those first captively produced falcons were free of

envi ronnental contam nants when rel eased; therefore, reduced productivity or
eggshell thinning in the reintroduced popul ati on woul d suggest recent exposure
to contam nants (Steidl et al., 1991c).

Al t hough peregrine fal con populations in New Jersey have increased overall
productivity in sone individual pairs appears to be inpaired (Steidl, 1991a).
Eggshel |l s from peregrine falcons nesting in the northeast region of New Jersey
in 1985-1988 were significantly thinner than those neasured in 1981-1984 from
the sane region (Steidl et al., 1991c). 1In addition, both peregrine falcon
whol e bodi es and eggs collected in New Jersey between 1986 and 1991 cont ai ned
significant |evels of contam nants.

An analysis of three adult peregrine fal cons found dead on the southern New
Jersey Atlantic Coast reveal ed average wet wei ght concentrations of total

PCBs, total DDT, and mercury to be 55 ppm 16.2 ppm and 1.5 ppm respectively
(U.S. Fish and Wildlife Service, 1991a). |In contrast, a single peregrine
nestling found near the Del aware Menorial Bridge contained only 3.6 ppm wet

wei ght of PCBs and 1.6 ppmof DDE (U.S. Fish and Wldlife Service, 1991b).

The fledgling fromthe Del aware Bay was probably too young to have accunul at ed
a high concentration of PCBs conpared to the three adults fromthe southern
New Jersey Atl antic Coast.

I n anot her study conducted by the U S. Fish and Wldlife Service (1996a, in
prep.), non-viable peregrine falcon eggs were collected during the 1990 and
1991 nesting seasons and anal yzed for PCBs, DDT and netabolites, and nercury.
Average total PCB concentrations in Atlantic Coast and Del aware Bay eggs were
25.5 ppm (range 14.0 ppm - 33.9 ppn) and 17.3 ppm (range 9.61 - 22.3 ppm,
respectively. DDE concentrations in eggs fromthe Atlantic Coast ranged from
1.97 ppmto 23.3 ppm wth an average of 10.7 ppm Del aware Bay eggs ranged
from2.64 to 10.7 ppm wth an average of 6.39 ppm Mercury concentrations
averaged 0.479 for the Atlantic Coast (range 0.26 ppm- 0.68 ppm and 0.0233
ppm for eggs collected fromthe Del aware Bay area (range 0.01 - 0.05 ppn).

18



Table 5. New Jersey Peregrine Falcon Nesting Productivity 1979-1995
(Wild Production Only).

Y ear Number of Pairs Nesting Young Produced per Active Site
Attempted
1979 1 0.00
1980 2 2.00
1981 3 1.67
1982 4 1.50
1983 4 0.00
1984 9 0.00
1985 14 2.00
1986 12 2.00
1987 14 2.00
1988 13 1.00
1989 11 0.25
1990 10 1.00
1991 13 1.40
1992 13 0.50
1993 14 1.60*
1994 14 1.35
1995 15 2.33?

1 - productivity based on known outcome at 10 nests; outcome unknown at 4 nests
2 - productivity based on known outcome at 12 nests; outcome unknown at 3 nests
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C. DWARF VEDGEMUSSEL STATUS | N NEW JERSEY

Hi storically, the dwarf wedgenmussel was docunented in New Jersey fromthe
Hackensack, Passaic, and Del aware Rivers. Until 1995, the |ast docunentation
of the species in New Jersey was from Warren County in 1909 (New Jersey

Nat ural Heritage Program 1996). In 1995, six full dwarf wedgenussel shells
and nearly a dozen shell fragments were discovered in the Pequest River by
ENSP and Natural Heritage Program (NHP) zool ogi sts. However, no live nussels
or shells containing nmussel tissue were recovered. The ENSP was unable to
deternine the age of the shells or shell fragnents, although the shells are
believed to be 10 years old or |ess (Bowers-Altman, pers. comm, 1995). The
tessel ated darter, a known host fish of the dwarf wedgenussel, was confirned
to occur in the Pequest River (New Jersey Natural Heritage Program 1996).
Surveys of historic and potentially suitable dwarf wedgenussel habitat by the
ENSP and NHP are ongoi ng, funded in part by the Service.

VIl. EFFECTS OF THE ACTI ON

A M XI NG ZONE POLI CY

M xi ng zones are essentially areas where water quality criteria are not
enforced, but where acutely toxic conditions are prevented. Thus, sensitive
speci es, such as the dwarf wedgemussel, could be adversely affected by

di mi ni shed water quality should a popul ation of the species occur within a
m xi ng zone. The NJSWQS mi xi ng zone policy states the follow ng: "Wter
quality within a mxing zone may be allowed to fall bel ow applicable water
quality criteria provided the existing and desi gnated uses outside the m xing
zone are not adversely inpacted" and " m xi ng zones shall be limted to
that which will not interfere with biological comrunities or popul ations of

i mportant species to a degree which is damaging to the ecosystem or which

di mi ni shes ot her beneficial uses disproportionately."

The dwarf wedgenussel historically occurred in New Jersey. Recently

di scovered shell material fromthe dwarf wedgenussel indicates that the
species may still be present in New Jersey waters. Surveys are ongoing in New
Jersey for this species, described by Clarke (1981) as "a rather rare and

i nconspi cuous species." Therefore, it is possible that a m xing zone could

be, or has been, authorized in a waterbody containing dwarf wedgenussel, which
could result in injury or death to sonme or all individuals in the m xing zone.

B. ANTI DEGRADATI ON POLI CY

As stated above, the antidegradation policy does not clearly indicate that
federally |isted species are recognized within the NJSWQS as exi sting uses.
Therefore, further degradation of water quality in waters supporting the dwarf
wedgenussel may occur as a result of the antidegradation policy.

20



It is the Service's position that when waters within New Jersey harbor
federally |isted aquatic species (such as the dwarf wedgenussel) and their
supporting habitat, those resources constitute, at a mnimm an "existing
use." Existing uses are defined as those uses that do not inpair designated
uses and that are actually attained in a waterbody on or after Novenber 28,
1975. In Appendix A to Chapter 2 - General Program Gui dance (anti degradati on)
of the Water Quality Standards Handbook, Decenber 1983, the question of "how
fully and at what |evel of protection is an existing use to be protected in
order to satisfy the Antidegradation policy" is raised. EPA s response

i ndi cates that:

"...Species that are in the water body and which are consi stent
with the designated use (i.e., not aberrational) nust be
protected, even if not prevalent in nunber of inportance. Nor can
activity be allowed which would render the species unfit for

mai ntai ning the use. Water quality should be such that it results
in no nortality and no significant growth or reproductive

i mpai rment of resident species."”

Exi sting uses are addressed as Category Two Waters under New Jersey's

Ant i degradation Policy and are defined as "those uses actually attained in the
wat er body on or after Novenber 28, 1975, whether or not they are included in
the Surface Water Quality Standards."

Because freshwater unionid nmussels, including the dwarf wedgenussel, are
sensitive to environnental changes, there are a nunber of ways in which dwarf
wedgenussel s coul d be adversely inpacted by point source discharges. Goudreau
et al. (1993) reported on the effects of wastewater treatnment plant effluent
on freshwater nmollusks in the upper Cinch River, Virginia and determ ned that
the nussel fauna found at two wastewater treatnment plant outfalls were

depl eted. Previous researchers identified unionids as clean water organisns
that are readily elimnated by environnmental degradation (Havlik and Marking,
1987).

Because of their relative immobility, unionids are extrenely vulnerable to
toxic effluent (Havlik and Marking, 1987; Sheehan et al., 1989; Goudreau et
al., 1993). Wiile fish can nove out of effluents quickly to avoid toxicants,
mussel s can only respond by closure. Goudreau et al. (1993) concluded that
the cl osure response may not be effective for nmussels downstream from

wast ewater treatnment plants that continually release effluents. Those nussels
exposed to intermttent doses of toxicants may survive by shutting their

val ves tightly until water quality inproves. Goudreau et al. (1993) further
suggested that young speci mens may be periodically killed by high or prolonged
exposure to pol lutants.
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The nature of the unionid |ife cycle makes the reproductive stages
particularly vul nerable to point source pollution (Stein, 1971; Fuller, 1974).
Spermare fully exposed to toxicants upon release by males (Stein, 1971;

Full er, 1974), as are glochidia released by the female to parasitize host
fishes. Goudreau et al. (1993) suggested that a certain |level of exposure to
chlorides or amoni a may prevent nost glochidia frominfesting fish, even if
exposure to these toxicants is sublethal. |In addition to toxicants in

wast ewat er treatnent plant effluent, the reproductive stages of unionids may
be affected by bacteria and protozoans often present bel ow wastewater
treatment plant outfalls (Goudreau et al., 1993). Both the fertilized ova in
the marsupia of a female nmussel and glochidia are noted for their

vul nerability to attack by both bacteria and protozoans (Fuller, 1974).

Degraded water quality woul d cause decreases in dissol ved oxygen, increases or
decreases in pH, increases in turbidity, tenperature, nutrients (phosphorus
and nitrogen), toxic pollutants, and the bioconcentration of sonme toxic
pollutants. The inpacts of poor water quality, including turbidity, alter
useabl e habitat for resting, breeding and foraging. Loss of useable habitat
woul d result in reduced fecundity, reproduction, growh, and may cause direct
nortalities of dwarf wedgenussel host fish and reduce fish and other prey
species for avian species (U S. Fish and Wldlife Service, 1994c).

For the purposes of this biological opinion, the direct effects of

i rpl ementing the NJSWQS anti degradati on policy enconpass only the direct or

i medi ate effect on the species or its habitat. Direct effects result from
t he agency action, including the effects of interrelated actions and

i nt erdependent actions (50 CFR 402.02). Actions may be categorized as

i nt erdependent or interrelated to the federal action undergoing Section 7
review using the "but for" test. This involves determ ning whether the
federal, State or private activity could occur "but for" the proposed action
In this node, it is the Service's opinion that the NJPDES programis a direct,
interrelated activity: But for EPA' s approval of the NJSWQS program State-
i ssued NJPDES pernmits would not be issued.

C. SURFACE WATER QUALI TY CRI TERI A

The Service has concerns regarding the NJSWQS criteria established for the
following pollutants: DDT / DDE, mercury, and polychlorinated biphenyls
(PCBs). These contam nants pose a particul ar bioaccunul ati on problem for

hi gher trophic-level animals including the bald eagle and the peregrine
falcon. For sonme water bodies in New Jersey, approval of the proposed
criteria could cause an all owabl e increase of current |levels of DDT / DDE
mercury, and PCBs to the established criteria, resulting in potential adverse
effects to bald eagles and peregrine falcons in these areas. Therefore, based
on the information available, the Service concludes that the proposed action
is likely to adversely affect the bald eagle and peregrine falcon due to
detrimental effects of three contami nants: PCBs, DDT and mnetabolites, and
mercury.
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Ef fect Level s of DDT, Polychlorinated Bi phenyls, and Mercury on Avian
Speci es

a. DDT_and net abolites

The effect of DDT and netabolites on eggshell thickness and reproductive
failure has been denonstrated in a variety of birds, including Arerican
woodcock (Scol opax m nor), grey heron (Ardea cineria), black duck (Anas
rubripes), Anerican kestrel (Falco sparverius), and eastern screech ow
(Qtus asio) (Dilworth et al., 1972; Cooke et al., 1976; Longcore and

Stendel |, 1977). Anmerican kestrels represent the species npbst closely
related to the species of concern in this biological opinion in which
the reproductive effects of DDT have been studied. In one study, twelve

pairs of kestrels fed diets containing 2.8 ppm DDE for 2 years
experienced 10 percent eggshell thinning following the first year

(W eneyer and Porter, 1970). Two males died just after 1 year when
wei ght | oss and depletion of fat reserves occurred due to the onset of
reproduction and nolt (Porter and Weneyer, 1972). Lincer (1975) fed
kestrels dietary levels of DDE of 0, 0.3, 3.0, 6.0 and 10 ppmfor 6
nont hs. Eggshells were significantly thinner than controls at |evels of
3.0 ppm and above. Peakall et al. (1973) exposed Anerican kestrels to
3, 6, and 10 ppm DDE in the diet and neasured eggshell thickness,
breaki ng strength, and perneability (reported in U S. Environnental
Protection Agency, 1993). Significant effects for each neasurenent
endpoi nt were observed at the | owest dietary concentration (3 ppnm.

Ot her species, less closely related to the bald eagle and peregrine
falcon, are also sensitive to |low levels of DDT in diets. Davidson and
Sell (1974) exposed female mallards (Anas platyrhynchos) to technica
grade and pure p,p' -DDT at dietary concentrations of 0, 2, 20, and 200
ppm for 11 nmonths (reported in U S. Environnental Protection Agency,
1995). Lethality was observed at 200 ppm while a significant reduction
in eggshell thickness was observed at 20 ppm No effects were observed
in the 2 ppmdietary level. However, Longcore and Stendell (1977)
denonstrated that a dietary concentration of 2 ppm DDE i npaired bl ack
duck reproduction, as eggshells follow ng 5-nmonth exposures were 18 to
24 percent thinner than controls. Ducks maintained on clean diets for 2
years after the treatnent period continued to suffer DDE-induced
eggshell thinning (10 percent thinner than controls).

Anderson et al. (1975) studied the reproductive success of brown
pelicans (Pel ecanus occidentalis) along the coast of southern California
from 1969 to 1974 (reported in U S. Environnmental Protection Agency,
1995). During these 5 years, DDT and netabolites were neasured in
pelican eggs, as well as in anchovies (Anchoa spp.), the nmajor food
source. Total DDT concentrations in anchovies decreased during the
experinmental period from4.27 ppmin 1969 to 0.15 ppmin 1974. At 0.15
ppmtotal DDT in the diet, the pelican fledging rate was reported to be
30 percent below the estimated rate necessary to namintain a stable
popul ati on.
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Di etary concentrations of DDT and netabolites at the | owest observable

adverse effects | evel

( NOAEL)

(LOAEL) or

no observabl e adverse effects | evel

reported in studies of avian species are sumuarized in Table 6.

Table 6. Observed Effect Levelsof DDT and Metabolitesin Bird Diets.
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b. Pol ychl ori nat ed bi phenyls
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of hens | aying,
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eggs was seen by the sixth week in the group fed 10 ppm while no

In contrast,

5 ppm

1254 was found to cause reduced egg production and fertility in

14 weeks (Pl atonow and Rei nhart,
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1973 as cited in U S.

Species Endpoint NOAEL LOAEL Reference
American kestrel mortality -- 2.8 ppm DDE Porter and Wiemeyer
1972
American kestrel eggshell thinning 0.3 ppm DDE 3.0ppm DDE Lincer, 1975
American kestrel eggshell thinning - 3 ppm DDE Peakall et al., 1973
mallard eggshell thinning 2ppm DDT 20 ppm DDT Davidson and Sell, 1p74
black duck eggshell thinning - 2 ppm DDE Longcore and Stendd



Envi r onment al
a significant
mai ntai ned on a diet containing 2.0 ppm Arocl or

Protecti on Agency,
reduction in growmh of chicks produced from hens
1248 or Arocl or

1995) .

Lillie et al.

(1974) docunent ed

1254.

Di etary concentrations of PCBs at which effects have been observed in
avi an species are summarized in Table 7.

C. Mercury

The predomi nant form of mercury to which piscivorous birds are exposed

i s methyl
of mercury in fish.
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mercury concentrations in blood are not well

nercury,
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Met hyl
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as described briefly bel ow
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in the | aboratory,

Table7. Observed Effect Levels of PCBsin Bird Diets.
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in the diet did not cause any obvi ous adverse effects (Finreite and
Karstad, 1971).

Hei nz (1974, 1975, 1976a, 1976b, 1979) studied the effects of nethyl
mercury over three generations of mallard ducks exposed to dietary
concentrations of 0, 0.5, and 3.0 ppm No effects were initially seen
in the first generation at the 0.5 ppmdietary concentration (estimated
to be equivalent to 0.1 ppmin a natural diet). However, abnornmal

| ayi ng behavi or, inpaired reproduction, and slowed growh of ducklings
were observed in the second and third generations at the 0.5 ppmdietary
concentration. Mllard hens exposed to 3.0 ppm exhibited reproductive
impairment in the first generation.

Di etary concentrations of nmethyl mercury at which effects have been
observed in avian species are sunmarized in Table 8.

Table 8. Observed Effect Levelsof Methyl Mercury in Bird Diets.

Species Endpoint NOAEL LOAEL Reference
red-tailed hawk neurological effects; | 2.6 ppm 5.2 ppm Fimreite and Karstad
mortality 1971
black duck impaired reproductiof - 3.0 ppm Finley and Stendell, 978
European starling kidney lesions - 1.1 ppm Nicholson and Osbor,
1984
mallard duck impaired reproductiof; - 0.5 ppm
(2nd and 3rd generatijongliuced duckling gropvth
. ) . Heinz, 1974; 1975;
mallard duc.k impaired reproduction 0.5 ppm 3.0 ppm 1976a; 1976b; 1979
(1st generation)
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Conparison of Effect Levels with Dietary Levels

Li pophilic contam nants rel eased into surface waters do not remain in
the water columm. Instead, they interact with sedi nents and biota, and
magni fy in concentration as the trophic level increases. |In this
manner, a small anount of PCBs, DDT, or nercury in the water can result

i n higher concentrations in small crustaceans and worns, which are eaten
by small fish or birds. These in turn are eaten by |arger predators
(e.g., small fish are eaten by large fish, which are eaten by bald

eagl es; birds that feed on contaninated insects or crustaceans are eaten
by peregrine falcons). Therefore, it is inportant to consider
background concentrations of contam nants in prey itens of bald eagles
and peregrine falcons to assess future rel eases of PCBs, DDT and

nmet abolites, and nercury into the environment.

a. Bal d eagle

There is little information available to assess the |level of DDT and its
nmetabolites in bald eagle prey species in New Jersey. In a report by
the U S. Fish and WIldlife Service (1994d), common nmumm chogs (Fundul us
heteroclitus) fromthe Cape May National WIdlife Refuge in southern New
Jersey (Cape May County) were analyzed for DDT and nmetabolites. Maximm
concentrations of DDE and DDD conbi ned (0.18 ppm wet weight) were near
concentrations found in anchovies that resulted in inpaired reproduction
of brown pelicans in southern California (Anderson et al., 1975).
Concentrations of DDE or DDD in nunm chogs (0.22 ppm and 0.33 ppm
respectively) sanpled fromtidal streans in Cape May County in 1973
(Klaas and Belisle, 1977) were higher than the concentration in
anchovi es that caused reproductive inpairnment. White perch (Morone
anericana) sanmpled fromthe Del aware Ri ver had maxi num DDE and DDD
concentrations of 0.68 ppmand 0.27 ppm respectively, while nmenhaden
(Brevoortia sp.) collected formthe Atlantic Coast had a conbi ned DDD
and DDE concentration of 0.09 ppm (Steidl et al., 1991a). Since the
fish sanmpled were generally small forage fish, it is likely that the

| arger, higher-trophic-level fish on which the bald eagle would feed
woul d have hi gher concentrations than the numi chog or white perch.

Total DDT in fish fromthe Del aware Ri ver sanpled in 1984 ranged from
0.45 ppmin white sucker (Catostormus comrersoni) to 1.35 pmin
smal | mout h bass (M cropterus dolomeui) (Schmdt et al., 1990).

Al t hough DDTs in fish fromthe Raritan Ri ver appear to be lower (0.13 to
0.32 ppm redear sunfish and white sucker, respectively) than in the

Del aware River, concentrations in the white sucker are simlar between
the Del aware and Raritan Rivers, indicating that the type of fish
sanpled is inportant in evaluating contam nants in bald eagle diets.

Arocl ors 1248, 1254, and 1260 were detected in fish fromthe Del aware
and Raritan rivers, New Jersey, in 1984. Concentrations of the three
m xtures conbined ranged fromO0.5 to 2.4 ppm (white sucker and

| argemout h bass (M cropterus sal noi des), respectively) in the Del anare
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River and from1l1l.1to 1.4 in the Raritan River (white sucker and redear
sunfish, respectively) (Schmdt et al., 1990). Oher fish sanples taken
fromthe Del aware River in 1989 contained sinmilar concentrations to
those sanpled in 1984. Average PCB concentrations were 1.2 (n=5), 0.5
(n=5), and 0.7 (n=2) ppm for white perch, nmenhaden, and channel catfi sh,
respectively (Steidl et al., 1991a). The PCB |l evels in nenhaden from
the Atlantic Coast averaged 0.28 ppm(n = 5). The concentrations of
PCBs found in sone species of fish are near concentrations of PCBs fed
to white |l eghorn hens that resulted in reduced fertility (Britton and
Huston, 1973) and above concentrations that caused reduced chick growh
(Lillie et al., 1974).

In 1992 - 1993, the Acadeny of Natural Sciences of Phil adel phia
conducted a screening survey of nmercury concentrations in freshwater
fishes throughout the state of New Jersey (Acadeny of Natural Sciences
of Phil adel phia, 1994). Fish collected from 32 of the 55 New Jersey
sites had concentrations higher than the LOAEL of 0.5 ppm descri bed
above for black ducks. Highest nercury concentrations were observed in
fish fromAtlantic County and the New Jersey Pinel ands area.
Concentrations in fish ranged from maxi nuns of 2.8 ppmin chain pickere
(Esox niger) and 3.9 ppmin largenmouth bass fromthe Pinelands and
Manasquan Reservoir, respectively up to 8.9 ppm (range of 3.0 to 8.9
ppm in largenouth bass fromthe Atlantic City Reservoir. Mercury
concentrations were above 0.5 ppmin all specinmens collected fromthe
Pi nel ands. Mercury concentrations tend to be higher in fish that eat
other fish, and tend to increase with the age of fish and with decreased
pH (Acadeny of Natural Sciences of Philadel phia, 1994).

b. Pereagrine falcon

To assess current exposures of peregrine falcons to contam nants, the
Servi ce exam ned contan nant concentrations in peregrine falcon prey
fromthe Del aware Bay and southern New Jersey Atlantic Coast (U S. Fish
and Wldlife Service, 1991b). Four conposite sanples of willets

(Cat optrophorus sem pal matus), comon grackl es (Quiscal us quiscula), and
bl ue jays (Cyanocitta cristata), one to five birds per conposite, along
with a single fish crow sanple (Corvus ossifragus), were anal yzed for
organochl ori ne and el enental contanmi nants. Maxi mum DDE | evels were
detected in a commn grackle conposite and the single crow sanple, at
0.90 ppm wet weight. Average DDE concentrations in the conposites were
0.49 ppm 0.70 ppm and 0.32 ppmwet weight, for the willet, common
grackl e, and blue jay, respectively. Total DDT concentrations were
slightly higher, at 0.51, 0.72, and 0.37 for these species,
respectively. Total DDT concentration in the single fish crow was 0.90
ppm the maxi num total DDT concentrati on was detected in the grackle, at
0.98 ppm wet weight. The maxinumtotal DDT concentration is near the

di etary concentrati on observed to cause eggshell thinning in kestrels
(Table 4). The birds sanpled in this study may conprise up to 60
percent of the peregrine falcon diet (Steidl, 1990).
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In the Service study (1991b), PCBs were detected in all four species of
birds sanmpl ed. The maxi mumtotal PCB concentration detected was in the
blue jay at 3.1 ppm wet weight, followed by the single fish crowat 1.7
ppm The average total PCB concentrations were 0.38, 0.07, and 0.85 for
the willet, grackle, and blue jay, respectively. The concentrations of
PCBs in passerine birds fromsouthern New Jersey are within the dietary
concentrations fed to white | eghorn hens that resulted in reduced
fertility (Britton and Huston, 1973) and reduced chick growth (Lillie et
al., 1974).

Mercury was al so detected in all sanples. The maximum concentration
(0.63 ppm wet weight) was detected in the willet; however, nmercury in
the individual crow sanple was simlar (0.57 ppn). Average nercury
concentrations were 0.59, 0.16, and 0.17 ppmfor the willet, grackle,
and blue jay, respectively. Al of these |levels were near or above the
di etary concentrati on shown to cause reproductive effects in mallard
ducks (Heinz 1974, 1975, 1976a, 1976b, 1979). Mercury in the crow and
willet sanples were within one order of magnitude of the dietary | owest
observed adverse effect |evel (LOAEL) observed in red-tail ed hawks
(Finreite and Karstad, 1971).

Conpari son of Egg Effect Levels with New Jersey Egg Concentrations

Li pophilic contaminants are readily transferred fromthe adult female to
the egg. Therefore, nmeasured contam nant concentrations in eggs can

i ndicate the potential for reproductive failure. This is especially
true when the nechani smof toxicity involves direct inpacts to the

devel opi ng enbryo. Even when the mechani smof toxicity involves an
effect on maternal physiology (as is the case with DDT), egg
concentrations are useful because they are usually proportional to the
dose ingested by the fenmal e and provide an indication of exposure of the
female bird to contanminants prior to egg-|aying.

Concentrations of PCBs, DDT, and mercury in the New Jersey bald eagle
egg and peregrine falcon eggs can be conpared to no observed adverse

ef fect concentrations (NOAECs), LOAELs, and critical effect levels
(level s at which reproductive failure was observed) in bird eggs
(Bowerman et al., 1995; Peakall et al., 1990; Weneyer et al., 1984;
Yamashita et al., 1993). It is apparent that PCB and DDE concentrations
in the New Jersey bald eagle and peregrine fal con eggs exceeded nany of
these criteria (Table 9). The concentration of DDE and PCBs in the bald
eagl e egg exceeded the NOAEC and LOAEL, while nmercury in the egg was not
significant. DDE and PCBs in peregrine falcon eggs al so exceed the
NOAEC and the LOAEL, and in sone eggs were above the critical effects
level. Mercury in sonme peregrine falcon eggs exceeded the NOAEC but al
eggs were below the critical effect level. These data indicate that New
Jersey raptors may currently be at risk due to PCBs, DDT and

nmet abolites, and nercury |levels that are already present in the

envi ronnment .
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Table9. Comparison of Contaminant Concentrationsin New Jersey Bald Eagle and
Peregrine Falcon Eggs to Observed Effect Levelsin Eggs.
Egg Concentrations, ppm REFERENCE
DDE Total PCB Mercury

NOAEC 3.5 4.0 0.5 Bowerman et al., 1995

(Bald eagles)

Critical Effect Level 15-20 >40 >1 Peakall et al., 1990

(Several species)

LOAEL 5 4 - Wiemeyer et al., 1984

egg lethality

(bald eagle)

embryo deformities - 4.2 - Yamashitaet al., 1993

(caspian terns)

New Jersey 13.9 28.1 0.075 U.S. Fish and Wildlife Service, 1995c

Bald Eagle Egg

New Jersey Peregrine Halconl.2-23 9.6-34 0.01-0.68 U.S. Fish and Wildlife Service, 1996 (inforep.)

Eggs r
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The Great Lakes Initiative (GLI) wildlife criterion for DDT and netabolites is
11 parts per quadrillion (ppgq), whereas the New Jersey chronic aquatic life
criterion for DDT is al nost 700 ppq, and the chronic human-health criterion
for DDT and DDE is 588 ppg. |If the human-health criterion of 588 ppq is
applied to all waters, it would be a factor 53 tines greater than the proposed
GLlI criterion. Based on infornmation presented by the EPA in the GLI, which
concl uded that a DDT SWQXC of 11 ppqg woul d be necessary for protection of
wildlife, the NJSWQS criterion for DDT and its derivatives is unlikely to be
protective of bald eagles and peregrine fal cons.

The NJSWQS specifies an aquatic life criterion of 14,000 ppg for PCBs. The
NJSWQS human-health criterion for PCBs is 244 ppg. However, it is the
Service's understanding that the latter is being di sapproved by EPA

therefore, the Federal Toxics Rule human health criterion of 44 ppg wll
remain in effect for PCBs in New Jersey. Although the Federal Toxics Rule
human health criterion of 44 ppg for PCBs is |less than the Great Lakes
Initiative (G.l) wildlife criterion of 74 ppq, the Service is concerned about
the adoption of the 44 ppq criterion because of the information presented by
Ludwig et al. (1993) and the accumnul ati ng data indicating high | evels of PCBs
in the New Jersey bald eagle and peregrine falcon populations (U S. Fish and
Wldlife Service, 1995c; 1996a in prep.). A nore stringent water quality
criterion for PCBs has been derived (Ludwig et al., 1993), based on the

t oxi col ogi cal responses of wildlife. Ludwig et al. (1993) provide a basis for
a PCB water quality criterion of 1.0 ppq, based on a LOAEL derived from either
field observations or fromcontrolled | aboratory studies. The toxicologica

i mpacts of PCBs to the New Jersey raptor popul ations would be at | east
stabilized by pronulgation of a nore stringent NJSWQS criterion than the
existing criterion of 44 ppq.

Simlarly, the GLI wildlife criterion for mercury is 1,300 ppg, whereas New
Jersey proposes a human-health criterion for nercury of 144,000 ppg. This is
a factor of 110 tines greater than the G.I wildlife criterion. Thus, the New
Jersey proposed criterion for mercury is unlikely to be protective of bald
eagl es and peregrine falcons.

D. CUMULATI VE EFFECTS OF PROPOSED ACTI ON

Cunul ative effects include the effects of future State, |ocal governnent or
private actions on endangered or threatened species or critical habitat that
are reasonably certain to occur in the area considered in this biologica

opi nion. Future federal actions that are unrelated to the proposed action are
not considered in this section because they require separate consultation
pursuant to section 7 of the Endangered Species Act.

Future antici pated non-federal actions that may occur in or near State waters
in New Jersey include fishing, hiking, sw nmng, canping, off-road vehicle
use, road building, sand and gravel operations, agriculture, silviculture, and
urbani zation. Such non-federal actions nay contribute to continued
degradation and |l oss of river and stream habitats and are likely to have an
adverse effect on endangered and threatened species.
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VI11. CONCLUSI ON

After reviewing the current status of the bald eagle, American peregrine

fal con, and dwarf wedgenussel, the environnmental baseline for the action area,
the effects of the proposed action, and the cunul ative effects, it is the
Service's biological opinion that the EPA' s approval of the NJSWQS (with

di sapproval of the human health PCB criteria), as proposed, is not likely to

j eopardi ze the continued existence of the bald eagle, Anerican peregrine
falcon, and dwarf wedgernussel. No critical habitat has been designated for

t hese species, therefore, none will be affected.

I X. I NCI DENTAL TAKE STATEMENT

Sections 4(d) and 9 of the ESA, as anmended, prohibit taking (harass, harm

pursue, hunt, shoot, wound, kill, trap, capture or collect, or attenpt to
engage in any such conduct) of federally |listed species of fish or wildlife
Wi t hout a special exenption. "Harm' is further defined to include significant

habitat nodification or degradation that results in death or injury to
federally |isted species by significantly inpairing behavioral patterns such
as breeding, feeding, or sheltering. "Harass" is defined as any action that
creates the likelihood of injury to federally listed species to such an extent
as to significantly disrupt normal behavi or patterns that include, but are not
limted to, breeding, feeding or sheltering. Incidental take is any take of
federally listed animal species that results from but is not the purpose of,
carrying out an otherwi se |awful activity conducted by the federal agency or
the applicant. Under the terns of Section 7(b)(4) and Section 7(0)(2), taking
that is incidental to, and not intended as part of, the agency action is not
consi dered a prohibited taking provided that such taking is in conpliance with
the terms and conditions of this incidental take statenment.

The reasonabl e and prudent neasures described bel ow are non-di scretionary, and
nmust be i nplenented by the EPA so that they become binding conditions of the
approval issued to the State of New Jersey with regard to the Surface Water
Quality Standards in order for the exenption in section 7(0)(2) to apply. The
EPA has a continuing duty to regulate the activity covered by this incidenta
take statenent. |If the EPA (1) fails to require the State of New Jersey to
adhere to the ternms and conditions of the incidental take statenment through
enforceable terns that are added to the approval docunent, or (2) fails to
retain oversight to ensure conpliance with these terns and conditions, the
protective coverage of section 7(0)(2) may |apse.

In the case of non-jeopardy deterninations, the regulations require that the
Service anticipate the anbunt or extent of take that is likely to occur
incidental to the federal action. Incidental take is difficult to quantify in
terms of |oss of or harmto dwarf wedgenussel because of the lack of data on
dwarf wedgenussel popul ations extant in New Jersey. Regardless, it is
expected that the authorization of mxing zones and the inplenentation of the
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anti degradation policy could result in take of dwarf wedgemussel fromthe

di mi ni shed water quality. However, the best scientific and comercial data
avail abl e are not sufficient to enable the Service to estimate a specific
anount of incidental take. Therefore, the Service has designated the expected
| evel of take as unquantifi able.

Based on the information avail able, the Service believes that the proposed
action is likely to result in incidental take of the bald eagle and peregrine
falcon in New Jersey due to detrinental effects of three contami nants: DDT
and its netabolites, PCBs, and nmercury. The proposed New Jersey criteria for
DDT and mercury in surface waters are greater than surface water
concentrations determi ned by the EPA in the GLI (U. S. Environmental Protection
Agency, 1995) to be protective of bald eagles. Furthernore, in a biologica
opi nion prepared by the Service's Chicago Field Ofice, the Service concl uded
that even the G.LI wildlife criteria for DDT, mercury, and PCBs were not
protective of federally listed threatened and endangered species, and may
result in incidental take of bald eagles and peregrine falcons (U S. Fish and
Wldlife Service, 1995d). Therefore, the criteria proposed by New Jersey for
PCBs, DDT, and nercury in surface water are likely to result in incidenta
take of bal d eagl es and peregrine falcons.

Due to chronic toxicity of the individual conpounds and possible additive or
synergistic activity of conbinations of these conpounds with each other or

wi th other conpounds present in surface water, the potential exists for bald
eagl e and peregrine falcon nortality or disruption of normal behaviora
patterns. However, because of the conplexity of the organi snms and ecosystens
involved, the limted informati on on the node of action of these conpounds
singularly and in conbination with other conpounds, and the difficulties
associated with nonitoring and anal yses, the |ikelihood of discovering an

i ndi vi dual death conclusively attributable to these conpounds is small. For
exanpl e, behavi oral changes induced by contani nant exposure may potentially

| ead to death of an individual bald eagle or peregrine falcon, or to decreased
reproductive success. Thus, although the Service expects incidental take
associated with DDT, mercury, and PCBs as indicated by the reasons given
above, the best scientific and comrercial data avail able are not sufficient to
enable the Service to estinmate a specific anount of incidental take.

Therefore, the Service designates the expected | evel of take as
unquanti fi abl e.

To the extent that this incidental take statenent concludes that take of bald
eagl es and Anmerican peregrine falcons will result from EPA s approval of the
NISWQS, the Service will not refer the incidental take of any such nigratory
bird for prosecution under the Mgratory Bird Treaty Act of 1918, as anended
(16 U.S.C. 88 703-712), or the Bald Eagle Protection Act of 1940, as anended
(16 U . S.C. 88 668-668d), if such take is in conpliance with the terns and
conditions specified herein.
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X. REASONABLE AND PRUDENT MEASURES

The Service has concluded that the follow ng reasonabl e and prudent neasures
are necessary and appropriate to mnimze take:

1. Ensure that mi xing zones are not established or permtted in waters with
docunent ed occurrence of dwarf wedgemnussel

2. M ni m ze degradati on of New Jersey waters supporting occurrences of the
dwar f wedgenussel

3. Reduce PCB, DDT, and nercury criteria in the New Jersey Surface Water
Quality Standards to levels that will mininize adverse effects of these
conmpounds on the bald eagle and peregrine fal con.

XI.  TERMS AND CONDI TI ONS

In order to be exenmpt fromthe prohibitions of Section 9 of ESA, the EPA nust
conply with the followi ng ternms and conditions, which inplement the reasonable
and prudent neasures described above. These terns and conditions are

nondi screti onary.

1. The 1996 proposed revisions to the NJSWQS nust include provisions within
the m xi ng zone policy that prohibit mxing zones in areas with
docunent ed occurrence of the dwarf wedgenussel

2. a. The 1996 proposed revisions to the NJSWQS nust i nclude provisions
within the anti degradation policy that clearly indicate that
federally |isted species are existing uses. The antidegradation
policy nmust be revised to include the specific provision that al
federally |isted endangered or threatened species occurring in or

dependant on New Jersey waters, will be maintai ned and protected.

OR
b. The EPA nust work with the Service and the State of New Jersey to
devel op procedures that will allow for review of proposed NJPDES

permts for potential inpacts to federally listed aquatic species.
These procedures should provide for Service / State interchange on
nodi fications to proposed projects to avoid any antici pated
adverse inpacts to federally listed aquatic species. |f adverse

i mpacts cannot be avoi ded, then the EPA shall use its authority
under the Cl ean Water Act (Section 101(a)) and 40 CFR 123.44(a)(1)
to federalize the proposed permit. |f, after discussion between
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the Service and the EPA, it is determ ned that adverse inpacts
cannot be avoided and that the EPA intends to issue (or allow

i ssuance) of the subject permt, the EPA will request initiation
of formal consultation with the Service. After issuance of the
Service's non-jeopardy biological opinion, the EPA will issue the

subject permit, or allow for State issuance of the subject permt,
provi ded that any reasonabl e and prudent neasures provided in the
Service's biological opinion for the subject permt are

i mpl emrent ed.

Wthin the 1996 proposed revisions to the NJSWQS, as a m ni rum adopt
the Great Lakes Initiative criteria for DDT and mercury as an interim
measure until New Jersey-specific nuneric water quality criteria are
devel oped for New Jersey surface waters that would be protective of the
bal d eagl e and peregrine falcon. In the Great Lakes Initiative, the EPA
devel oped wildlife criteria of 11 ppqg for DDT and derivatives and 1, 300
ppq for mercury. Also as an interim nmeasure, adopt the wildlife
criterion of 1.0 ppqg proposed by Ludwig et al. (1993) for PCBs.

Conduct an assessment of biological inpacts to the peregrine fal con and
the bald eagle for the 1996 proposed revisions to the NJSWQS. Such an
assessnent of biol ogical inpacts should include the follow ng:

a. a conprehensive literature search from published sources to
identify the |aboratory and field toxicity of the subject
contanminants to |living organisns, particularly the bald eagle and
the peregrine fal con;

b. the results of water quality and sedi nent testing for the subject
contami nants in New Jersey drai nages where bald eagles and / or
peregrine falcons are known to forage;

c. a sutmmary of the anticipated nunber of permitted di scharges on
maj or drai nages where bald eagles and / or peregrine fal cons have
been docunent ed;

d. a deternmination of the relative bioaccumul ati on / bionagnification
potential (rates of bioaccumul ation) for PCBs, DDT, and nercury
fromwater to fish and avian prey species, and from prey species
to top predators (i.e., bald eagles or peregrine fal cons);

e. an eval uation of bald eagle and peregrine falcon productivity and
eggshel | thickness data and any relationship with the subject
contanminants (to include data for the United States and / or the
appropriate recovery zone for each species and a conpari son of
these data with data available for the State of New Jersey);
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f. a sutmmary of all avail able data used by the EPA in assessing
potential inpacts to bald eagles and peregrine falcons fromthe
proposed 1996 revisions to the NJSWXS regardi ng feedi ng behavi or
prey species utilization, water consunption, food consunption, and
body wei ghts in New Jersey;

g. i nformati on on non-point sources of the subject contam nants,
(e.g., atnospheric deposition), sources outside New Jersey, and
background in biota and sedi nents; and,

h. all other relevant data that may be useful in assessing potentia
i npacts to bald eagles and peregrine falcons from bi oaccunul ati ng
contanmi nants and in devel oping water quality criteria protective
of such species.

5. By 1999, conplete an ecol ogical risk assessnment that identifies the
trophic transfer (bioaccurmulation potential) of PCBs, DDT, and mercury,
concluding in an approxi mation of the risk to bald eagles and peregrine
falcons foraging in discharge areas in the State of New Jersey. Such an
assessnment nust include all assunptions, uncertainties, and exposure
factors used to identify risk.

6. By 1999, develop nuneric water quality criteria for PCBs, DDT, and
mercury contam nation in New Jersey surface waters that woul d be
protective of federally listed species, including the bald eagle and
peregrine fal con.

XI'l.  CONSERVATI ON RECOMMENDATI ONS

Section 7(a)(1l) of ESA directs federal agencies to use their authorities to
further the purposes of ESA by carrying out conservation programs for the
benefit of endangered and threatened species. Conservation recomendati ons
are discretionary agency activities to mnimze or avoid adverse effects of a
proposed action on |isted species or critical habitat, to help inplenent
recovery plans, or to develop information.

1. Consistent with the Interagency Menorandum of Understanding to inplenent
the ESA, signed on Septenber 28, 1994 by EPA and 13 other federa
agenci es, the Service reconmends that the EPA encourage the State of New
Jersey to include protective | anguage in the mxing zone policy that
specifically protects federal candi date species. Candi date species are
those plant and ani mal species for which the Service has sufficient
i nformati on on the biological status and threats to propose the species
as endangered or threatened under the Endangered Species Act.
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2. To ensure that candidate species are nmintained and protected as
exi sting uses and, therefore, provided protection, the NIJSWQS
anti degradation policy should be revised to clearly indicate that
federal candi date species are existing uses.

3. Devel op numeric water quality criteria for other bioaccumulating
conmpounds, such as 2,3,7,8-tetrachl orodi benzo-p-dioxin (TCDD, dioxin) in
New Jersey surface waters that would be protective of federally listed
speci es.

In order for the Service to be kept informed of actions mininzing or avoiding
adverse effects or benefitting listed species or their habitats, the Service
requests tinely notification of the inplenmentation of any conservati on
recomendati ons.

X1, CLOSING STATEMENT

This concludes fornmal consultation on the EPA's proposed approval of the 1994
revisions to the NJSWQS. As provided in 50 CFR 8402.16, reinitiation of
formal consultation is required where discretionary federal agency invol venent
or control over the action has been maintained (or is authorized by |aw) and
if: (1) the amount or extent of incidental take is exceeded; (2) new
informati on reveals effects of the agency action that may affect |isted
species or critical habitat in a manner or to an extent not considered in this
opi nion; (3) the agency action is subsequently nodified in a nmanner that
causes an effect to the |isted species or critical habitat that was not
considered in this opinion; or, (4) a new species is listed or critica

habitat is designated that may be affected by the action. |In instances where
the amobunt or extent of incidental take is exceeded, any operations causing
such take nust cease pending reinitiation of consultation

In order to ensure protection for species where the |evel of take has been
deternmined to be unquantifiable, the Service nust have a nmechanismto
reinitiate Section 7 consultation. |In the absence of extensive nonitoring of
all bald eagle, peregrine falcon, and dwarf wedgenussel individuals occurring
in New Jersey, take resulting frominplenentation of the subject water quality

standards will be difficult to ascertain. Therefore, discovery of even one
speci men whose death is attributable to inplenentation of any one of these
standards will require the EPA to reinitiate Section 7 consultation with this

office. However, take above the |level of one is not a violation of Section 9
of the ESA as long as such take is in conpliance with the terns and conditions
descri bed above.

The Service requests that no part of the biological opinion resulting from

this formal consultation be used out of context and if the biological opinion
is reproduced, it appear in its entirety.
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APPENDI X A

Drai nage Basins in New Jersey Supporting Docurmented Occurrences of the
Dwar f Wedgenmussel, Bal d Eagl e, and Peregrine Fal con



Major Drainages Supporting Documented Occurrences of the
Dwarf Wedgemussel, Bald Eagle, and Peregrine Falcon

Dwar f Wedgenussel (Al asni donta het er odon)

Pequest River Basin

Bal d Faqgle (Haliaeetus |eucocephal us)

Al | oway Creek Basin

Cohansey Creek Basin

Del aware River Basin (Salem Sussex, & Warren Counti es)
Denni s Creek Basin

Di viding Creek Basin

Doughty Creek Basin

Egg Harbor River Basin

Fl at Brook Basin

Manunusken Ri ver Basin

Mauri ce River Basin

M | es Creek Basin

M Il Creek Basin

Mul l'ica / Wading Ri ver Basin

O dnans Creek Basin

Pequannock Ri ver Basin

Raccoon Creek Basin

Raritan River - South Branch Basin
Raritan River - North Branch Basin
Repaupo Creek Basin

Sal em Creek Basin

Shi nmmer s Brook Basin

St ow Creek Basin

Tuckahoe River Basin

Vancanpens Brook Basin

Wanaque River Basin

Whoopi ng Creek Basin



Peregrine Falcon (Falco peregrinus)

Arthur Kill River Basin
Atl antic Coastal Basin (Atlantic & Ocean Counti es)
Bal dwi n Run Basin

Bi g Ti mber Creek Basin
Cooper Creek Basin

Crafts Creek Basin

Del aware River Basin (Canden, Salem & G oucester Counties)
Denni s Creek Basin

Di viding Creek Basin
Doughty Creek Basin

El i zabeth Ri ver Basin
Forked Ri ver Basin
Hackensack River Basin
Hudson Ri ver Basin

Lower Raritan Basin

Lower Passaic River Basin
Mapl e Swanp Basin

M1l es Creek Basin

Mul l'ica River Basin
Newt on Creek Basin

Pat cong Creek Basin
Pennsauken Creek Basin
Raccoon Creek Basin
Rahway Ri ver Basin
Repaupo Creek Basin

Sal em Creek Basin

Sl oop Creek Basin
Tuckahoe Ri ver Basin
Whoopi ng Creek Basin



